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(54) SOLID-STATE IMAGE PICKUP DEVICE 

(57)Abstract: 

PURPOSE: To reduce fixed pattern noises and to attain a high S/N, by using a capacity 
feedback type amplifier circuit as an amplifier circuit for detecting and amplifying the potential 
of a vertical signal line and individually reading out output voltages when no signal charge 
exist and output voltages when signals exist at every line to obtain the difference between the 
two kinds of output voltages. 

CONSTITUTION: When a capacity feedback type amplifier is used as an amplifier for 
detecting and amplifying the potential variation of a vertical signal line, the potential variation 
of the amplifier output caused by signal charges becomes the variation of feedback capacity 
only. Therefore, when the area of the feedback capacity is appropriately designed, fixed 
pattern noises caused by the variation in gain can be reduced to practically insignificant 
values. Moreover, by individally reading out output voltages when no signal exists and output 
voltages when signals exist at every line and taking the differences between the two kinds of 
output voltages by means of a common differential means, real signal components can be 
obtained regardless of the variation in DC output voltages when no signal exists in each line. 
Therefore, fixed pattern noises caused by the variation in the offset voltage of the amplifier of 
each line can be reduced. 
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»* *n is n ik i 1 t flij a *t? s a» 7 1 j-. y « ft m © ah 
a m ® m as © mm . a.-^r^^^v^y^yy 

V -/ 1 2 © *IJ flj - J. 1 — 1 7 <t (I ft ft (l( 7j A y -J 

7 © m f5i, * y >; > ^ « fj 7 :t t. z. =. 4 ? 4 
f 7 y A y -j 7 y > -/ .1 2 « a J.) m lit i: © Jt c <t 
o -c m * * a *? -ft it © 4 -5 <fe y » * ft . * y; ft' 
w t? it - © -1 -j © as m © t> *> . $ ia « » © m. rv © 
;;g »? & * ft < 1- ft fc Jt> k vs m m n if 1 «k y * » * 
& » z t. tf&%tiiWf$Ljiiumty « j» a # © 112 « 

«f « 1. itt -i < <t 0 ic I, . y-J ^ St © ft -3 * IC 
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■k ft -r Ji) - ft ^ m m n sst^s. 1- ft *> *. . a 
- -c t -c y -f v y ~? 7 y i/ ~f y 2 m a ji'^&k 
Si, u . * y -/ y v y 5^ s 7 3 © » iii- it ate # IC A" g 

IC It . V-X7#P7 - It'] J}(Y.J'.T S I V 1 

d i s ; y -<■-(-■-<-• 4 ~ • 'J -v - y- ;u • 
* y • v y y K X -f -< 1- • -y- - * y h Vol.SC 
-13, pp. 3 8 3 - 3 9 1, June 1978 
(IEEE J, Solid-State Circuits, Vol. 

5 C - 1 3 , pp. 383-391, Juno 

1 9 7 8.) ) & ffl \,s ft . $ ft , a. - a 7- -f ¥ 
4 z> r <n m m it a; ts A y v -, y > -f a 7 © 

« «/ & ?s ^ iz ^ * < 1" ft r t ic J: y . 1 tc a -j ty 

ft . & jr. © ts jr . « t'f if ft -3 * © m m it fej © «? fci 
«5 © JPJ n if 60S t ft ft . * 3* its <fi uit. c: 

© jfi s }«- & ?? m ffl ffi m t l . & m o) m m if ft -3 * 

H!«L. *J t!} If ft o * iz i ft Iffl g;(ji-> |d ff 

6 ffl -J" [i3 ffi © ft M « 

* . * m m m k *j w ft «- n © * 7 v i- at u= 

© If ft O * It . =L =. 4 =r 4 >f -< V A y 7 7 T V "/ 



- 15 - 

I 2(D*7tj \- n )£ © If ft -J * ± ft m W t ft 
ft . ft -tf ft ft . fit H JQ «R ffi 7 1. ft ft O 1 IC yj ^' y 
7 r y V -/ 1 7 W 7f 3 -fe y I- ffi l± It . -f ft -f ft » 

ft 7 3 ft ft r>' tc ff Ik i 3 ic ?,& tS {}v#t>t*4 
ft ft * ft T- ft . fr-M M m X- It , d © n. ^ ^ f -f 
V 4 1/ A y 7 7 y Z/-f I 2 © 5f 7 -fe; y h fS f£ S; {ff 

* Hi A « t it #. :v: ic iVd » 01 b. © /S & )6( ft c 

I I i (I * 7 t > h fli: ffi © if ft -3 $ ic <t ft Rd ;Ji /N' 

* - > m ff & gs m .1-. iii] m © ft ^ m *t«iti> 
•5 . 

^ ft iz . m m iz ts f r it . * 7 -t y 1- n /± 

© If ft o S © * > i» ;u t m n?i ic, x * 7 W ^ © 
ft Sil ft * IS t? & ft X ^ 7 J2 i j * A ( /Jn j« fit : 
1 9 8 4 if. r- f t' 3 > iji £ £ ffl ^ ^ 7- «S iii 3 
-15, P p . S 7 } & yi 51 b T l> ft . f ft t> % . 
X -f y -7- 1 8 if ® ft r A> ft . - IS. 

ft m it 1 4 — 2 ff yj ft ft * t? © ua ( ars 2 is © t si , 

T S2 ) iz % >!■ -t ft x * 7S # «fc ft 16 Ef ffi ® t& fg 
& ^ « It . -e ft € ft ¥¥ 1 3 - 1 X It 13-2 iz 
« *S 2 ft . » ft ic It f j A« ft 2 ft ft . * © Hi JR- . 
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<S v M * .'11 b 11* t * V -fe y h -a ffi £g * ;]', b n$ © x 
3t 7 © )S A n# pjj x s2 1 T SI & <$ b < f ft If . IS 0j 
% © m ^ c if . 4t < x * 7 ftf A' ic ct ft 3s itt {j? S3- )K 

© s fit ^ a it is a ^ -r . x > 7 5j * © wi ffi # F.J ffi 

k ft ft . 

ft *» . * iii SM m T- It . X -f y ^ If n ^ * ;i/ © 

© ^sa^fc if . m # ji © © m ■?? © fc /a v» -,a 
ffi « ra k«ot*> ffi jj'i *> ?u> m © -a » a 

IC It X y y y- 1 4 , 15, 1 GtCMOSftLT 
fe A ^ . 

* fc . « -7- O U T 1 © !JJ 7J ffi ffi S: 1 J a > 5 iS 
lb«fOUT2tfflg«j f. fS tt . $ 7- « gli 
ic iS it r * 7- ^ i% 82 ty r *, |U>. 

S ft ic . i =. r -c V 7 v /■< y -j 7 7 v -/ j 2 ic 
m i> ft V - x 7 # a D - Wf It . iBh',^/! 
M O S h 7 > i/' X y 4 J,6 « t It © ffi tt & \ J -3 -r> 
1 A- W izBl&L . % © -7 x /U fc V - x 7 jf a 7 - 
/ft « ffi t & P] vil <ic t s ; t ic i 0 , Kn/<M 

05 I- => > i/' x y © At « xJj Jft £ ft? tlf b . * © *i| til 

6 3S ic 1. K m ~S 17 ft d t % T? S ft . 
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-d =r k . * ?& m mi?, 2 m m m m % 3 h t m a 

m & m v T & ng f a . W> i. (n m ffi #« T- 3ft njj u fc ft 
E /< 7 7 x x 7 ^ 7 2 ffl v> fc 83 K i# ffi ffi 7 1 

»^-f 7xi,i»s m tt . s,i v> #j t9 £ * -p m la j» ffi 
ffi & m a $9 ® $ t? ©j ft; * -a- a k a & m * mj & « 
© v a a . L*i4#6, m o s psi # ffiffc IS 12 © 

3s i« G? Si 8 © fil ffl * tfc *fl JW ffi 1" a fc ft ic ffl w> a 

& (,> -- o © 3? W fc a „ 4 HiUn, d © as ill 
& .Til HJ3 -T a , &, T 8it i!fl & fiff !)'- (c "t * fc ft ic . * h- 

^■f # - kk8 -r a ffl •?> <s t.!/ a u is w 

A* . iE ffi 35 © <& -ft- H It Wl tt S: iifi Ic LT 

* A ft l* -ft < PI — T- * a . JT5 1 ISl t± . I'-l B/< 7 7 
x -y.; n A <i iVj K£ <« ft* 7 J » ®i # © ffi jh & -r 

i5i -c t>> a , m m iz m m n i i « a a va a- v , „ , 

* * J * * m G? ^ tt a © -ra re . at « iz a fa hi 

V cut Sr fc y . M$7iffl Ci at «J tt & llll K A , 

B T- . 72 Bfl n IK} © ©j fli * V3 ffi © ft 

W fc ii'i c r- >j< I" - illi ffi a . n , &x>i « jjj 7 1 © 
t * urn ffi © jr. % a 2 -3 © *a a sr ,7< -r . 3s is « -g- 

- in - 

ffl T? S . m it> . 3 1(±-<<-<7X.#,Si!:^-^S:. 3 
2lt P f ^/l-6a/U7XA^->f , 3 3I± P 
^ -v * ;u M O S h 5 V •>* X ? & K 7 -f v< K. m -f i 
nil H ffi «S t? * a . ffi©S!^l±. HBtBfE 

* 5 . * fc . *5 7- & SB ffl f 5 4> -f 5 V iT t, . 35 2 

[a t iro fii t- $> 5 a< . « 7- s i tc *> * a m & © « ^ 

«'82HilfiC«!5. S6#4»JBlili:raiiT?ft4. 

* ?l ffl « *> T 14 ffi 52 J9 rS «S 3 3 ffl l ; 7 -f ^ S 
P^-V^^MOS (- 7 V 7, J t LTHJ BT, 
l»(S«»©fiai^tt!±a!40©d]l«*B©!fif«;S:^'fc,, 
gB^-TTXX-f ^ 3 2 A' 88 p fc n# © m it (g 

IK 8 © A -< 7 X ffi ffi V , , it 0 * a M t % tj IS < ffi 
& S iT. S . -d ^ C . SS§ ^7 S 1 K * *> 5 « ffi *' ffi « 
ffi A' e. KS f8 ffi iz te. y , P ^- ;i/ a B ^ -7 7 x x 

•f 2 A' Bl li ■& SH . aa^W7XX^:/?-3 

2 © y - h y - x RB fa ffi A- P ^ + * ;i/ g 3 -i" 7 
X x 7 -y ^ © U t u ft ffi JBt ± i « y x 7 y ^ # « 

ft a i: . ^77x.ssi^^st^ie«^«siiBi©s 

:St *fl ^Citj fle iH m % U <& fi © ft ffi A< J: # L . 
ii ffi 3 3 © i j ft; jSttJB4Hfflb^KlRlo-C|>»f 
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8 © 7 7 X -S3, ffi V i n I* . llll KAXttB t # ifi 
»C©3?.#. t?Jj-x."ifta. * I- y 7 * - K L © J£ 

fa fa ffi n . as iffi m & s 8 © fa ffi i ij ffi n * o < 

It b i<> fc ft . * h ^ 7 * - H' l © ffi *n fS # ffl: 
& * £ < t a tc ti fc a M B- 8 © fS ffi V , n 7iS < 

•ffi 3! f a ss *> & a . -r % * *. . »(? «i ffi 7 i © g 
a « tt ti iffi SBTJSMfin. - * . m ffi iz 
J: »J Ss iK ffl 8 © fa ffi v , „ it ffi < & a . r © ft 

flt . «? ffi ffi 7 1 A> fiHAJ U VS^Kffio T K W » 

ffi t? fjj fi=. -r a ft ic i± . an m ffi 7 i © e i$ m tt 

Ittl *R A T- * ft K J: P . -f ? £ t> *, . a B * 7 7 X 

ffi r- it * h # 7 * - k © % fa fa ffi & a < i& a r t 
t . ifl ffi ffi- 7 i © a fls a t£ & < joi a fc v> -5 »j 7- 

OfU'Jf 7-^-5 j; U V <fc ■& m t£ 2 -3 © W 

?r m -r a ft is *s tt & *j -d m m s & 5« si -r a c t 

*< T- * <c v> . * 35 tfg ^'tt . a B ^ 7 7 X X 7 y 
3 2©^-hiia-7-s 1 fc fe K ffl -5- tSk 8 fc © (!3 iz M 

*?!ftSAJis;tt±u. j}} 7- ffliiy-(t;j 
f u > i/ {t is? a © t- & a . 
m 3 ffl It . * ft "JO © ffi © Stt KS M & w IS1 Kf « I* 
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a. d©*s*. *sin(3 3i±, «v>ii#ffij*&«F ■ 
o c fc t !fc a . -r 4 *> *. . * n ss w c <t ft if . % 
^aiaffl#)»8©^77xfaffifc. /Av^t®ffi«s© 

ft#ffl«fc&*-ttr«p^JK#'7-l-5 s/f bV>'© 
»«SISS:l|iSt?ga. 

* . * IS 0J T- tt . K v 7 ^ M O S h 7 > i/' X 

SKpf t*il/MOS h 7 v ->* X # & Jl H T ^ a 

*ISn^©g533r//S^&SI5H&fflg>r 

sft bo r a . g? i 3? % «u tc & m r it . a v m ? h ® 

3>b-ci8S!*ajbfcfcft. - ?ij © * ^ in v h fa a- 
fc ffl # fa ffi 1* n — o# k yjffiouTifcouT 

2tfi*ftf. -5DjJ»f)Hi'.SIJ, ffl •)§■ 

6 ai a> ffl ffi ic & a . * m. m m v tt . m -n^w 7 
T'szfii&z-om.i-tzztiz&v. m-~m<?>* 

7 ir -j V ffi ffi fc ffl # ft ffi & ra - nf ®J ffi 7j tig o u 
t i fc o u t 2 k m * ffi it a <k 3 b . ffl^ai 

& ffi * L fc . 
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m 5 ®a. * iw © m 3 jus is w & ,t< -r itg & m s& 

WT- $> Z, . * 5*5 J5g #ij t Cut. 55-]., 5 5- 

2 A- 5!*,l',LX-f y?. 5 6 - 1. 5 6 - 2 ffi 7* 

SP X -f v * . 5 7-]., 5 7 - 2 *> ?J y 7 7 

y > 7* . 5 8 - 1, 5 8 - 2 i' 1 A -( f - T' i J . 

<i t± gs i ra t ra li -r y . xjuxfj i ^ v^m 
zmhmtT'ibz,. * m m r- it , as * ^ 7 7 

7>-/57-2U«tU. * ¥ jfe 3£ a Sf& *> e. ,41 
a* Ji5H - n# $9 © )\> X S: |H| - m ffl * b x 
-f-;f 55-1, 

55-2*5i tftJjcTx-fsifSe-l, 5 6- 
2 tc f=p ill -J" & c; i; C J; tj . H - jij ffl * 7 t I- it 

a; i ffl -J ts tn & m - fl* $j ffi asouTuou 
x 2 s? *,iiL, (^ilifti m it b r i> a . 
JBl _fc ffl its «S « fi n X 14 , jTe iffi * ifii ffl - H » co 

ra ^ & $ * nor % %. m * . —is , *«*-;- 

Kl «£)»«! S? ?- K *? ^ T 14 . fl? * Jg 0 ffi <-> iffi BS H & 
3? Si -4" a * Si t lT05-i/-ziSlt!«:: 
Ss ii£ 2 il m 58 * ffl b -ft ■& 1* p> 5 . * 56 njj tc £ n r . 
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ss 3 © * u ^ ft & a w . m ft ij «=• & « ft « 
A (.> c: t 14 f a * t- * ft i,> . 

* fc . J; 60 31 Jg ffl V 14 . 7fc *P (S # 6 2 * fc 
b fc A> . iffi J$ ffl * ¥ * 3£ # ft 3? ft $ £ (4 . tK 

* *s & 4 * 2c b . ?j< sp m is & si: * aj $ n a m 

*ai#<BJ3JfflS:l/2K-rsc:i:4,-e£3. 

C JS if <7i SS& « ) 

* 18 IB ic <fc it 14 . fit ffi ?ij 1§ « 6 -3 * 2c * 7 -fe y 
h « ffi ffl 14 6 -3 # & #p Hi -T -5 d 2: **> T- g a ffl T- . 
H ^? y< * - y m If ffl '> ft iE£ S / N ffl ffl # »5 » 
I 4 * 9} t J ; t T S J t n -p ffl * A' ft 5 . 

4 . ra Do © fiff ut ft nji 

<B i 0 14 * % njj tc «t 5 na ^ tft & $ H ro ^ m m % 
b -rini m m i& m . m 2 0 14 1 m « ^ « a? 0 j ^ 
5 virssti, as 3 a 14 * is no t * a 

13 J» «lt H ffl ffi ffl 35 m n S: >Tt T !nl !tft « E] . W, 
4 0 14 <S ffl li] Q, ^ Y 7 x £ SJi njj -T 2. fe ft ffl 
0 . 3550l4*|gi!fllcJ:2,BI«;ai«(!^iaffl* ft k 
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fl!) ffl Si Mi m 4 >7? T 151 1$ *? J-S 0 . S5 6 0 . m 7 0 & 

tf288 0(4as*fflMo ssira«£ta«!3fie2<0Hsft* 

1 -%f&®miH*. 2 - fs ifi M 2 K3 S8 . 3-SiS 

6 , s 6 - * jp ^ -r y ^ . 8 - fi is « * m . 9 - 
?J< v <s ^ it* . n-«i»i, i2-j--^x-< 

y W > >>< y 7 7 . 13, 7 14, 
76-»V7**-AKX^yf, 15, 55- 

^ *■ Hi b 7. -f *j « 16, 58-X-(jif, 17 

- ffl * -»< V 7 7 7 V 7* . 1 8 - >J 7 V 7" A -< y ? . 

3 1 - AW 7 X j& «t ^ ft . 32, 7 2, 7 5 - 

63/<-f7AX-(.;f, 3 3, 71- M Ei iff ffi «S - 

7 3-*ji7iJ>i'!Si, 7 4, 7 7 •••*»««. 
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